Hybrid Neural Network and Decision Tree for for Exchange Rates Forecasting by Ardiansyah, Soleh et al.
 	
		
			 		 

 				  !"" #$%&'(")*+&,-")*./0&1",2("3*4'5'02"6&**"70&"894:,2;*"<,.*5"=0&*4,5.'2;">0-*:"?&(',25$,:,@"A,B-'2,"?%(+-"A,C'(%@"D,52'"A0:,E,("F,'24"GHIHJKGJLMNOPQRPSTLNUVWOXNUSGYZWPQN[GVU\Y]^YUUV^Y]_KW` a`bHcY^dUVX^N^eGMGOX^GaGfGY]_ceabH`LGYNGYHghijjHeGMGOX^Gk"lmnopqros?5".:*"-,&;*5."7'2,24',-"E,&1*."'2".:*"/0&-(@"70&*';2"*94:,2;*"t=0&*9u"'5"%*40E'2;","v*&$"w&07'.,%-*"E,&1*."/'.:","(,'-$".&,25,4.'02"07"E0&*".:,2"xyz".&'-'02"{y>y"(0-,&5y"6:*&*70&*@"w&*('4.'2;",%0+."'.":,5"%**2","4:,-*2;*"70&"E,2$"$*,&5y"?&.'7'4',-")*+&,-")*./0&1"t?))u"w&0v'(*5"%*.*&"w*&70&E,24*"07"70&*4,5.'2;"%+."'.".*2(5".0";*."5.+41"'2"-04,-"E'2'E,",2(".:*&*"'5"20"0w.'E,-"/,$".0"(*.*&E'2*".:*"%*5."4-,55'7'*&"02"'.y"A*,2/:'-*@"3*4'5'02"6&**"t36u"'5",%-*".0";*2*&,.*"4-,55'7'*&"'2".:*"70&E"07",".&**y"6:'5"w,w*&"w&0w05*5",":$%&'("w&*('4.'02"E0(*-"%$"40E%'2'2;"%0.:"?))",2("36,-;0&'.:E".0"w&*('4."*94:,2;*"&,.*5y"6:*"E0(*-5",&*"4025.&+4.*("%$"+5'2;".:*"%*.*&"07"w,&,E*.*&5",2(",&4:'.*4.+&*5"%,5*("02"&*-,.*("/0&1"5+4:",5"7'-.*&'2;"E*4:,2'5E@"2+E%*&"07":'((*2"-,$*&5@"2+E%*&"07":'((*2"2*+&025@".&,'2'2;",-;0&'.:E@",2("*&0&"E*,5+&*E*2.@"/'.:".:*",55+Ew.'02".:,."'7".:*":$%&'("E0(*-"'5"4025.&+4.*("%$".:*"%*.*&"w,&,E*.*&5",2(",&4:'.*4.+&*5@".:*2".:*"0+.w+."07".:*"E0(*-",-50"w&0(+4*5"%*.*&"&*5+-.y""|*$/0&(5}"#$%&'("5$5.*E~"?&.'7'4',-")*+&,-")*./0&1~"3*4'5'02"6&**~"*94:,2;*"&,.*5~"70&*4,5.'2;"E0(*-y"opros?5".:*"-,&;*5."7'2,24',-"E,&1*."'2".:*"/0&-(@"=0&*';2"894:,2;*"t=0&*9u"%*40E*5"v*&$"w&07'.,%-*"E,&1*."/'.:","(,'-$".&,25,4.'02"07"E0&*".:,2"{>"xyz".&'-'02y"6:'5"5'.+,.'02",.&,4.5"E,2$"w*0w-*".0".&,(*"=0&*9y"#0/*v*&@"E,2$"'2*9w*&'*24*(".&,(*&5",2("2*/".&,(*&5".:,."(0"20.":,v*"*20+;:"'270&E,.'02",%0+.".&,('2;"120/-*(;*"1**w".&$'2;".:*'&"-+41"'2"=0&*9".&,('2;y"6:'5"%*:,v'0&"E,$"4,+5*"50E*"-055*5y"?-.:0+;:",."&'51@"&*.,'-"E,&1*."'5";&0/'2;"%$"-*,w5",2("%0+2(5y"%v'0+5-$@"E,2$".&,(*&5":,v*"4024-+(*(".:,.".:*"0ww0&.+2'.'*5"0+./*';:".:*"&'51y"6:*&*70&*@"70&*4,5.'2;"07"=0&*9":,5"%*40E*","4:,-*2;*"70&"E,2$"$*,&5",2("&,'5*("E,2$".:*0&'*5",2("*9w*&'E*2.5y"v*&".:*"$*,&5@"-'2*,&".*4:2'+*5":,v*"%**2"+5*("%$"&*5*,&4:*&5",2(",2,-$5.5"5'24*".:*$",&*"v*&$"5'Ew-*",2("*,5$".0",ww-$y"#0/*v*&@".:'5"-'2*,&"'2('4,.0&":,5",-/,$5"/0&1*("/*-"02","-'2*,&"E0v*E*2."%+."5.0w5":*-w-*55-$"/:*2"(*,-'2;"/'.:"202-'2*,&"%*:,v'0&"07".:*"E,&1*." y?&.'7'4',-"2*+&,-"2*./0&1"t?))u"'5"/'(*-$"+5*("'2"E,2$",ww-'4,.'025",5","w&*('4.'02".*4:2'+*"70&"'.5"202-'2*,&"5.&+4.+&*"/:'4:"'5",%-*".0"(*,-"/'.:"*v*2".:*"E05."40Ew-*9"w&0%-*E5@",2(".:,."'5".:*"&*,502"/:$"?))"%*40E*5","v*&$"w&0E'5'2;"w&*('4.'02".*4:2'+*",2("'.",-50"w&0v'(*5"%*.*&"w*&70&E,24*"02"70&*4,5.'2;" @"x@"xy"#0/*v*&@"?))".*2(5".0";*."5.+41"'2"-04,-"E'2'E+E"(+*".0".:*"5.04:,5.'4";&,('*2."(*54*2.".*4:2'+*",2(".:*&*"'5"20"0w.'E,-"/,$".0"(*.*&E'2*".:*"%*5."4-,55'7'4,.'02"y"2".:*"0.:*&":,2(@"3*4'5'02"6&**5"t36u"/:'4:"'5"02*"07".:*"(,.,"E'2'2;".*4:2'+*5"'5",%-*".0";*2*&,.*"4-,55'7'*&"'2".:*"70&E"07".&**5y".5"-*,&2'2;",-;0&'.:E"'5",%-*".0"w&0v'(*","50-+.'02".:,."'5",-/,$5"402v*&;*2.".0"4-,55'7$".:*".&,'2'2;"5*."07".:*"(,.,"40&*4.-$"y<*4*2.-$@".:*&*"'5","v*&$":';:"'2.*&*5.",E02;"&*5*,&4:*&5"'2"w&*('4.'2;".:*"7'2,24',-"E,&1*.5"%$"40E%'2'2;"5*v*&,-".*4:2'+*5@"5+4:",5".:*"4-,55'7'*&"*25*E%-*",2(":$%&'(".*4:2'+*5"70&".:*'&"w*&70&E,24*";'v*"%*.*&"&*5+-.5".:,2","5'2;-*".*4:2'+*"@@@@   xy"6:*&*70&*@".:*"0%C*4.'v*"07".:'5"5.+($"'5".0"(*v*-0w",":$%&'("E0(*-"%,5*("02"*9w*&'E*2."%$"+5'2;"?))",2("36"70&"*94:,2;*"&,.*"70&*4,5.'2;",2(".0"'2v*5.';,.*".:*"w*&70&E,24*"07".:*"w&*('4.'02"E0(*-5",2("w&*('4.'02",44+&,4$y"6:'5"5.+($",-50"w&0w05*5",2"'2('v'(+,-"E0(*-"07"?))",2("36"70&"70&*4,5.'2;y"6:*"7'-.*&'2;"(,.,"E*4:,2'5E"'5"+5*(".0"w&*w&04*55".:*"&,/"(,.,"%,5*("02".*4:2'4,-"'2('4,.0&5"07".:*"*94:,2;*"&,.*y"6:*"w&0w05*("E0(*-"2**(5","%*24:E,&1",5","w*&70&E,24*"E*,5+&*"'2"0&(*&".0",55*55".:*"7*,5'%'-'.$",2(".:*"*7*4.'v*2*55y"6:*"5*-*4.'02"07",2"*&&0&"E*,5+&*",5","%*24:E,&1"(*w*2(5"02"*,4:"5'.+,.'02y"6:*&*70&*@".:'5"5.+($"+5*5eUGYWLGVUZ\VVPVtA>8u@"eUZ^GYIXPMLNUUd^GN^PY"tA?3u@",2("eUZ^GYIXPMLNUaUVJUYNG]U\VVPV"tA(?8u".0"*v,-+,.*",2("40Ew,&*".:*"w&*('4.'v*"w*&70&E,24*"07".:*"70&*4,5.'2;"E0(*-"5'24*".:*$"4,2"w&0v'(*".:*"50-+.'02"07",2",44+&,.*"w&*('4.'02"E*.:0("%$"+5'2;","-,&;*"2+E%*&"07".'E*"5*&'*5"(,.," !y6:'5"w,w*&"4025'5.5"07"7'v*"5*4.'025y"2".:*"5*4.'02" @".:*"70&*4,5.'2;"E0(*-5"07".:*"&*-,.*("5.+('*5",&*"5+EE,&'B*(",2("40Ew,&*(y">*4.'02"x"w&*5*2.5".:*"&*v'*/"07"&*-,.*("-'.*&,.+&*y"6:*"E*.:0(0-0;$"07".:*"w&0w05*("E0(*-"'5"(*54&'%*("'2"5*4.'02"y"='2,-$@"4024-+5'025",&*";'v*2"'2"5*4.'02"y"opqopssgkk KPVU^]YU¡JfGY]UVGNUXGYZNUJfY^JGM^YZ^JGNPVX6:*"=0&*9"E,&1*."'5"02*"07".:*"E05."'2.*&*5.'2;"07",-"7'2,24',-"E,&1*.5y"{2-'1*"0.:*&"E,&1*.5@".:'5"E,&1*."'5"0w*2" ":0+&5"(,'-$",2(":,5",2"*5.'E,.*("07"xyz".&'-'02"{y>y"(0-,&5"'2"70&*';2"*94:,2;*".&,25,4.'02".:,.".,1*5"w-,4*"*,4:"%+5'2*55"(,$@",2(".:*"
 	


	

	
	


	  !"#$%&''()*+,-'./'.012-3/.04'/5-36.*78'9:-'1+22-01.-/':3(-'5:-.2'/7,;)*/'306'32-'3*<37/'5236-6'.0'=3.2/'>;-5<--0'5<)'1+22-01.-/?8'9:-',)/5'=)=+*32'1+22-017'=3.2'./'5:-'@ABCADE8'9:-2-'32-'5<)'.,=)25305'303*7/-/')F'-G1:304-'235-/8'9:-7'32-'F+063,-053*'303*7/./'<:.1:'+/-/'5:-',312)'-1)0),7'/+1:'3/'.0F*35.)0'235-H'-,=*)7,-05H'IEJH'.05-2-/5'235-H'0)0KF32,'=372)*H'-518'<:.*-'5-1:0.13*'303*7/./'./';3/-6')0'5:-'=3/5'52-06'5)'303*7L-'5:-',32M-5',)(-,-05'NOP89-1:0.13*'303*7/./'3//+,-/'5:35'F+063,-053*'303*7/./'./'5))'(32.-6'306'.5/'+/-'./'6.FF.1+*5'5)'1)+058'Q0'366.5.)0'5:-'.0F)2,35.)0'306'0-</'32-'R+/5'3'13+/-'306'0)5'5:-'6-5-2,.0305')F'5:-'6.2-15.)0')F'5:-'=2.1-',)(-,-058'9:-2-F)2-H'5236-2/'306'=325.1.=305/'3//+,-'5:35'5:-',)/5'3==2)=2.35-'<37')F'303*7/./'./'5)'/5+67'5:-';-:3(.)2')F',32M-5'=325.1.=305/'<:.1:'./'2-F*-15-6'.0'5:-'=2.1-'1:325'=35-208'9:-2-'32-':+062-6/')F'5-1:0.13*'.06.135)2/'+/-6'.0'5-1:0.13*'303*7/./'.0'5-2,')F'2./-'306'F3*'5)'F.06'=35-20/')F',32M-5',)(-,-05'306'52-06/8'9:./'/5+67'+/-/'5-1:0.13*'.06.135)2'5)'=2-K=2)1-//'23<'6353';-F)2-'.5'./'F-6'.05)'5:-'/7/5-,'3/'30'.0=+5/8''ST	U	V	
W
WTXY#S`V		a'9:-'E-1./.)0'92--'>E9?'./'3'=)=+*32'5-1:0.b+-'.0'6353',.0.04'<:.1:'./'+/+3*7'+/-6'.0'=2-6.15.)0',)6-*/'306'1*3//.F.-2/8'c3/.13*7'E9'3*4)2.5:,'./'5)'4-5'5:-'1*3//.F.135.)0'2+*-/';3/-6')0'.0/5301-'*-320.04'<.5:.0'5:-'/52+15+2-')F'3'52--'5:35'6-=-06/')0'6.F-2-05'/.5+35.)0/'5)'12-35-'3'0+,;-2')F';2301:-/'306'0)6-/8'@(-27';2301:'=2-/-05/'3'6-1./.)0')2'=2)1-//')F'1*3//.F.135.)0'306'0)6-/'=2-/-05'5:-'5324-5')2')+5=+5'1*3//8'J2+0.04'3*4)2.5:,'./'+/-6'5)'13*1+*35-'5:-'-22)2'235-8'Q5'./'3*/)'+/-6'5)'.,=2)(-'5:-'F)2-13/5.04'306'1*3//.F.135.)0'3;.*.57')F'E9'306'=2)(.6-'3',)2-'-F.1.-05'6-1./.)0'NdP8ef8g'./'30'-()*+5.)0')F'QE%'<:.1:'+/-/'3'43.0'235.)'3/'/=*.5.04'12.5-2.38'ef8g'3*4)2.5:,'./'3'6-1./.)0'52--'5-1:0.b+-'5:35'./'1),,)0*7'+/-6'F)2'6353'1*3//.F.135.)0'6+-'5)'1-253.0'36(30534-/'/+1:'3/'.5'130'=2)1-//'0+,-2.1'>1)05.0+)+/?'306'6./12-5-'6353H'.5'130':306*-',.//.04'352.;+5-'(3*+-H'4-0-235-'2+*-/'5:35'32-'-3/.*7'.05-2=2-5-6'306'.5'./'5:-'F3/5-/5'3,)04')5:-2'3*4)2.5:,/8'9:./'/5+67'+/-/'ef8g'3*4)2.5:,'6+-'5)'=2-6.15.(-'311+2317'N%dP'306'5:-'0+,-2)+/'=)//.;.*.5.-/'.0'5-2,')F'=2+0.04H'0),.03*'352.;+5-H'306'0+,-2.13*'52-35,-05'N%&P8''hSi	 T']7;2.6.L35.)0'.0'325.F.1.3*'.05-*.4-01-'+/+3*7'.0()*(-/'5<)')2',)2-'.05-*.4-05'5-1:0.b+-/'5:35'+/-6'/.,+*530-)+/*7'.0')26-2'5)':306*-'5:-'1),=*-G'=2);*-,/'.0'5:-'2-3*'<)2*68'Q5'./'F2-b+-05*7'=2315.1-6'.0',31:.0-'*-320.04'<:.1:'./'5)',3M-'3'1*3//.F.-2',)2-'=)<-2F+*'306'2-*.3;*-'NjP8'9:-'1),;.035.)0')F'366.5.)03*',-5:)6)*)4.-/'130';-'6)0-'.0'307'F)2,';7',)6+*32*7'.05-4235.04'5<)')2',)2-'.05-*.4-05',-5:)6)*)4.-/'<:.*-',3.053.0.04'5:-'.6-05.57')F'-31:',-5:)6)*)47k';7'F+/.04')0-',-5:)6)*)47'.05)'30)5:-2',-5:)6k')2';7'5230/F)2,.04'5:-'M0)<*-64-'2-=2-/-0535.)0'.0')0-',-5:)6)*)47'.05)'30)5:-2'F)2,')F'1:32315-2./5.1'2-=2-/-0535.)0'5)'30)5:-2'NjP8''$Sl
TmY'c3/.13*7H'5:-',31:.0-'*-320.04'5-1:0.b+-'3.,/'5)'2-1)40.L-'=35-20/'F2),'*324-'3,)+05/')F'6353'306':3(-'5:-'3;.*.57'5)'*-320'3+5),35.13*78'9:-2-'32-'/)',307'5-1:0.b+-/')F',31:.0-'*-320.04'.0'*.5-235+2-'<:.1:',3M-/'1*3//.F.135.)0/';-1),-'6.FF.1+*5'306'1)0F+/.048'9:./'/-15.)0'52.-/'5)'/+,,32.L-'306'1),=32-'5:-'F)2-13/5.04',)6-*')F'5:-'2-*35-6'/5+6.-/8'9:-'*.5-235+2-'./'6.(.6-6'.05)'3'0-+23*'0-5<)2MH'6-1./.)0'52--H':7;2.6C1),;.035.)0'5-1:0.b+-/'306'-()*+5.)0'306')=5.,.L35.)0'5-1:0.b+-/'+/-6'F)2'F)2-13/5.04'F)2-.40'-G1:304-'235-/8'93;*-'_'/:)</'3'/+,,327'306'1),=32./)0')F'2-*35-6'/5+6.-/')0'5:-'F)2-13/5.04')F'F)2-.40'-G1:304-';3/-6')0'5:-.2'F)2-13/5.04',)6-*/H'6353/-5/H'6353'7-32/H'5.,-KF23,-H'-(3*+35.)0',-5:)6/H'306'F.06.04/8'Z/'/:)<0'.0'93;*-'_H'5:-2-'./'3'52-06'3,)04'2-/-321:-2/'5)'+/-'5:-'Z^ '^,)6-*'306'5:-0')=5.,.L.04'.5'<.5:'30)5:-2'523.0.04'3*4)2.5:,')2'1),;.0.04'Z^ '^.05)':7;2.6'/7/5-,/8'9:-',)/5'1),,)0*7'+/-6'(32.3;*-/'32-'63.*7'\]ne'>)=-0H':.4:H'*)<H'1*)/-?'=2.1-'306'3*/)'5-1:0.13*'.06.135)2/8'9:-2-F)2-H'5:./'/5+67'=2)=)/-/'3'1),;.035.)0')F'Z^ '^306'E9',)6-*'.05)'3':7;2.6'/7/5-,'/.01-'5:-2-':3/';--0'3'*31M')F'2-/-321:'.0'-G1:304-'235-'F)2-13/5.04';7'+/.04'5:-'1),;.035.)0')F';)5:'Z^ '^306'E98'o.4+2-'_'/:)</'5:-'=-21-0534-')F'5:-'0+,;-2')F'=3=-2'=+;*.135.)0'5)'=2-6.15'-G1:304-'235-/'.0'5-2,')F'F)2-13/5.04',)6-*';3/-6')0'5:-'/+,,327'.0'93;*-'_8'''
 	


	

	
	


	  !"#$%&'' ()*+,'&-'(.,'/011)23')45'6718)29/74'7:'2,+);,5'/;059,/'94',<6.)4=,'2);,':72,6)/;94='>?@ABC D?B?@AEF?ABC GHA?E@BIJKLCMHN?OC P@I@B?IBC P@I@QR?@ABC SJM?QTA@M?C UV@OW@IJHKCM?IFHNC GJKNJKLBCXY&Y' Z-[\-']0)4=^'_-[-`'\.0)4=^'\-[a-'b0')45']-[`-'c)9'dXef' \.)7/[*)/,5'Zgh' ijhkjZl'mn_kjZl'oplkjZl'qjlkjZl'_`rkjZl''hjnkjZl' XYYs[XYYt' l)9+3' uZi^'huZi^'uqi' (.,'82787/,5'175,+'8,2:721/'*,/;^';.,'huZi':72,6)/;94=',272'9/'/9=49:96)4;-'XYYt' r-'c,0^'\-[_-'c,,')45'r-[p-' 7`0'dXvf' lna(Zw'hbw'hnaoo' o(lkjZl' _`rkjZl'\orkjZl'xhbkjZl' XYYe[XYYy' l)9+3' uZi' (.,'82787/,5'175,+'70;8,2:721/';.,'hb'175,+')45';.,'qoo'175,+'94';,21'7:'uZi'XYYt' h-' u)z.9^' m-'_)45)')45'm-'Z).77'd&%f' acqoow'\acqoo' \74{,2/974' 2);,/|'}ohkjZl' mn_kjZl'_`rkjZl' [' [' uZiw'q_i' (.,'\acqoo'175,+/'8,2:721';.,'*,/;':72')+'6)/,/'7:'602,463'674{,2/974-'XYYt' ]-'o9')45']-'r94'd&ef' hZ~uw'Zghw'mq'(2)594='}4596);72w' jZlkmn_' [' l)9+3' g92;0)+';2)594='/3/;,1/' (.,'82787/,5'1,;.75'9/'91827{,5'7{,2'=+7*)+'175,+/')45'7;.,2'1,;.75'*0;'9;'5,8,45/'74';.,'/8,69:96':9;4,//'1,)/02,')45'0)+9;3k0)4;9;3'7:';2)594='20+,/')578;,5-'XYYt' c-' q4)/;)/)9/')45'o-'u72;'dX%f' qoo'q4)+7='6718+,<974' mn_kjZl'mn_kliu' &tte[XYY&' l)9+3' uZiw'/9=4w'_27:9;' (.,'671*94,5'1,;.75'70;8,2:721/';.,'9459{950)+'1,;.75/-'XYY' u-]-'i4=^'r-'c9^'-[m-'b)4=')45'(-]-'c,,'dvf' qoo' ml_w'\_}w'0)2;,2+3';2)5,'*)+)46,'401*,2' [' [' huZiw'lq' qoo':)9+/';7'6)8;02,',<6.)4=,5'2);,'17{,1,4;/'*)/,5'74'+,//'085);,5'9480;'{)29)*+,-'XYY' c-'r0^'x-x-'c)9')45'Z-'b)4='d&vf' hnaoo',4/,1*+,' ijhkjZl'mn_kjZl'_`rkjZl'liukjZl' &ty&[XYYY'XYY&[XYYe' u74;.+3' ouZi' (.,'82787/,5'hnaoo',4/,1*+,'175,+'6)4'*,'0/,5')/')'{9)*+,')+;,24);9{,',4/,1*+,'/7+0;974':72',<6.)4=,'2);,':72,6)/;94=-'XYY' m-'`9)^'r-'\.,4')45'-'b0'd&sf' ui_}_[ao(' ijhkjZl'mn_kjZl'_`rkjZl' XYYY[XYY&' u74;.+3' ouZi' Z910+);974'2,/0+;':271';.,'a72,<':72,6)/;94='827*+,1/'/.7/';.,':,)/9*9+9;3')45',:,6;9{,4,//'7:';.,'82787/,5'1,;.75'XYYy' r-[-'p.)4=')45'-'b)4'dXsf' a03'}4;,2{)+'o,02)+'c,)2494='q+=729;.1' jZlk`_r' &tt[XYY&' b,,+3' \71*9494='/)18+,'1,)4' (.,':03'94;,2{)+'4,02)+'4,;72'9/')*+,';7'674/;206;'82,596;9{,'175,+/')45'.,+8'0/,2'/,,':0;02,';2,45/'XYYy' u-'x.)/.,9^'Z-h-'],z)9')45'u-'n9z)29'dXf' \71*9494='qoo''a03'2,=2,//974' jZlk}hh' XYYs' l)9+3' uqiw'uZi' (.,'82787/,5'175,+'/09;)*+,':72'0/,'94'946718+,;,'5);)'/9;0);974^';.,'8,2:721)46,'9/'*,;,2';.)4':03')45'474':03'175,+-'XYYe' u-c-'Z,+9,1'dXf' qoo' ijhkjZl'mn_kjZl'jZlk\]a'jZlk`_r' [' l)9+3'b,,+3'u74;.+3' uZiw'q{,2)=,'898,/'5,{9);974/' (.,'5)9+3'82,596;974'.)/'=9{,4')6602);,'2,/0+;^';.,',,+3'82,596;974'.)/'=9{,4'=775'2,/0+;':72'/71,'6022,469,/^'*0;';.,'174;.+3'82,596;974'57,/'47;'=9{,'/);9/:)6;723'2,/0+;/'XYYe' ]-'}46,')45'(-n-'(2):)+9/'d&Yf' qoow'Zghw'qh}uqw'gqh' ijhkjZl'mn_kjZl'qjlkjZl'`_rkjZl' XYYY[XYYv' l)9+3' uZiw'uqi' Zgh'1,;.75'70;8,2:721/'uc_'4,;72-'(.,'*,/;'/,+,6;974'8276,502,'5,8,45/'74';.,';2)9494=')+=729;.1-'uc_[gqhkqh}uq[Zgh'XYYe' r-'\.,4^'c-'_,4=')45'q-'q*2).)1'd&yf' ao(' ijhkjZl'mn_kjZl'_`rkjZl' XYYY[XYYX' l)9+3' ouZiw'l/;);' (.,'82787/,5'175,+'9/'*,;,2';.)4';.,'674{,4;974)+'oo':72,6)/;94='175,+-'XYYs' c-'r0^'Z-'b)4=')45'x-x-'c)9'd&f' o74+94,)2',4/,1*+,'mcqh[qoo' liukjZl'mn_kjZl'_`rkjZl' &ty&[XYYY'XYY&[XYY%' u74;.+3' ouZiw'l/;);w'h' (.,'474+94,)2',4/,1*+,':72,6)/;94='175,+'6)4'*,'0/,5')/')'{9)*+,')+;,24);9{,'/7+0;974':72',<6.)4=,'2);,/'82,596;974'XYYY' -`'r)7')45'\-c-'()4'd%f' qoo' liu'^mn_^'`_r^jql^'\]akjZl' &tv[&tts' b,,+3' ouZi' (.,':72,6)/;94='2,/0+;/')2,'{,23'82719/94=':72'17/;'6022,469,/-'
 	


	

	
	


	  !"#$%&''( )*+,-.'/')0-.1234*5+'607.83'90-'.:1;25+.'-24.3'<-.7*14*05''=>?@ABACDEF(GAHFIJIKILM(#NO
P
PQ	RP	S;.'7242'3.43'1053*34'09'4;.'TUVWUXY'257'UXYWZ[\'257'106<03.7'09'72*8]'-24.3'9-06'Z25,2-]'&^^^'40'Y.1.6_.-'&^/^ '`S;.'7242'3.43'2-.'7*a*7.7'*540'4b0'3.43c'4-2*5*5+'257'4.34*5+'72423.43'_]'d^W&^'<-*51*<8.'b;.-.'d^e'09'4;.'7242'2-.',3.7'23'2'4-2*5*5+'72423.43'257'04;.-'&^e'09'4;.'7242'2-.',3.7'23'2'4.34*5+'72423.43`f.90-.'72423.43'2-.'9.7'*540'4;.'3]34.63c'4;.'7242'2-.'<-.g<-01.33.7'_]',3*5+'4;.'9*84.-*5+'6.1;25*36'_23.7'05'4.1;5*128'*57*1240-3`'S;.'4.1;5*128'*57*1240-3'b;*1;'2-.'3;0b5'*5'S2_8.'&'1053*34'09'90,-'*57*1240-'4]<.3`'S;.]'2-.'2'4-.57'*57*1240-'40'3;0b'62-h.4'4-.573c'606.54,6'*57*1240-'40'3;0b'4-.57'34-.5+4;Wb.2h5.33c'a0824*8*4]'*57*1240-'40'3;0b'4;.'62+5*4,7.'09'<-*1.'98,14,24*053c'257'a08,6.'*57*1240-3'3;0b'4;.'8.a.8'09'ijklmjnopqkjirsrqkirtuprupivmpwkjxmiypzvmpwkjxmipijmulopkjmpwkjxmiplrjmsirtup{vrsv'2-.'90-628]'18233*9*.7'_]'4;.',<4-.57'|-*3.}'257'4;.'70b54-.57'|928}`'' S2_8.'&`'S;.'4]<.'09'4.1;5*128'*57*1240-3'90-'9*84.-*5+'7242'6.1;25*36'~DAJ(JECHID( GIAH(JECHID( IKCHKHM(JECHID( IKA(JECHID(0a*5+'a.-2+.' X401;234*1' a.-2+.'S-,.'V25+.'|V}' 05.]')80b'57.:'Y' V.824*a.3'X4-.5+4;'57.:' f08*5+.-'f257' 08,6.'[2-2_08*1'XV' 06.54,6' f08*5+.-'f257'*74;' 5'f28251.'28,.'|f}'' *8*263'eV' ;2*h*5'0824*8*4]' '' -005'*57*1240-' ' '#NP		Q	

PR	QP	',84*82].-'9..7'90-b2-7'5.,-28'5.4b0-h'*3'4;.'6034'106605'09'5.,-28'5.4b0-h'607.8'257'b*8'_.',3.7'*5'4;*3'34,7]`'S;.'5.4b0-h'607.8'1053*343'09'25'*5<,4'82].-'257'05.'0-'60-.';*77.5'82].-`'T21;'82].-'1053*343'09'6,84*<8.'507.'|5.,-05}'4;24'1055.143'4;.'5.,-05'*5'2721.54'82].-3`'S;*3'4]<.'09'5.,-28'5.4b0-h'*3'h50b5'23'2'3,<.-a*3.7'5.4b0-h'3*51.'*4'-.,*-.3'2'7.3*-.7'0,4<,4'*5'0-7.-'40'8.2-5'4;.'5058*5.2-'1;2-214.-*34*1'09'4;.'7242`'S;.'<2-26.4.-'3,1;'23'1055.14*053'b.*+;4'257'507.'_*23'b*88'_.'27,34.7'*4.-24*a.8]'_]'4;.'<-01.33'09'6*5*6**5+'4;.'90-.1234*5+'.--0-`S;.'<2-26.4.-3'09'1-.24*5+'4;.''607.8'2-.'7.31-*_.7'23'9080b3'*77.5'82].-'3.8.14*05'5'8*4.-24,-.c'*9'4;.'211,-21]'09'4;.'-.3,84'*3'2'1-*4*128'92140-'90-'25'2<<8*124*05'4;.5'4;.'6,84*<8.';*77.5'82].-3'3;0,87'_.',3.7'/&`'*77.5'5.,-053'3.8.14*05'Y.1*7*5+'4;.'5,6_.-'09'5.,-053'*5'4;.';*77.5'82].-'*3'2'a.-]'*6<0-4254'<2-4'09''2-1;*4.14,-.'3*51.'4;.-.'*3'50'.:214'5,6_.-'09'4;.';*77.5'5.,-05'd`'U3*5+'400'9.b'5.,-053'*5'4;.';*77.5'82].-'b*8'-.3,84'*5',57.-g9*4*5+'257'0a.-g9*4*5+'b*8'011,-'b;.5',3*5+'400'625]'5.,-053'*5'4;.';*77.5'82].-`'S;.-.90-.c'4;*3'<-0_8.6'7.<.573'05'.:<.-*6.5428'6.4;07'40'9*57'4;.'0<4*628'5,6_.-'09'5.,-05'd`'S-2*5*5+'28+0-*4;6'S;*3'34,7]',3.3'.a.5_.-+g2-,2-74'28+0-*4;6'3*51.'4;*3'28+0-*4;6';23'_..5'3;0b5'40'_.'4;.'9234.34'257'4;.'6034'.99*1*.54'90-'4-2*5*5+'9..7'90-b2-7'5.,-28'5.4b0-h3'%&g%%`'8'b.*+;43'2-.'*5*4*24.7'40'3.43'09'-25706'5,6_.-3`S;.'04;.-'<2-26.4.-'*3'omiplmkipkmprupz ¡nop'S008_0:`'
 	


	

	
	


	  !"#$%%&& '()&*+),*&-.&/0)1+234&13&566&,0)72/+2-3&8-7)9&10)&*(-:3&23&;24<0)&=>&?).-0)&71+1*)+*&10)&.)7&23+-&+()&*@*+)8*A&+()&71+1&10)&,0)B,0-/)**)7&C@&<*234&+()&.29+)0234&8)/(132*8&C1*)7&-3&+)/(32/19&2372/1+-0*>&DEF&-.&+()&71+1&10)&<*)7&.-0&+0123234&566&8-7)9&23&-07)0&+-&4)+&+()&C)*+&10/(2+)/+<0)>&5.+)0&4)+234&+()&C)*+&10/(2+)/+<0)*&-.&+()&8-7)9A&+(1+&10/(2+)/+<0)*&10)&+)*+)7&C@&<*234&+)*+234&71+1&+-&4)+&+()&,0)72/+2-3&0)*<9+>&&&&&&&&&&&&& ;24<0)&=>&6)<019&3)+:-0G&,0)72/+2-3&8-7)9>&##HIJ		KL	JK	VHW	L	JK	
 	


	

	
	


	  !"#$%&''''''''''''''' ()*+,-'&'./0,)1'2,-1)34)56'751-89'5:';<<'=61'>?'#$@AB
C

CD
	?5'=99-99'4E-':-=9)0)8)4/'=61'-::-34)F-6-99'5:'4E-'2,5259-1'751-8G')4'6--19'='0-63E7=,HI'?E-'9-8-34)56'5:'=6'-,,5,'7-=9+,-'=9'='0-63E7=,H'1-2-619'56'-=3E'9)4+=4)56I'J/'568/'+9)6*'56-'-,,5,'7-=9+,-':5,'-F=8+=4)6*'4E-'2,-1)34)56'2-,:5,7=63-'K-I*IG'LMNOPG')4'15-9'654'9E5Q'4E-'0-E=F)5,'5:'4E-'2,-1)34)56')6'='38-=,'Q=/'RSTG'SUVI'?E-,-:5,-G'4E-'+9-'5:'75,-'4E=6'56-'2-,:5,7=63-'7-=9+,-'9E5+81'0-'3569)1-,-1'45'2,5F)1-',50+94'-F=8+=4)56'5:'4E-'2,-1)34)56',-9+84'=61'45'=3E)-F-'1-9),=08-'*5=89'RTUWSXVI'?E)9'94+1/'E=9'9-8-34-1'4E-':585Q)6*'4E,--'94=61=,1'3,)4-,)=Y'Z[
 \
]KMNOPI';9'9--6')6'?=08-'TG'4E)9'3,)4-,)56')9'4E-'7594'252+8=,'7-=9+,-'4E=4')9'+9-1'45'-F=8+=4-'4E-'2,-1)34)56'2-,:5,7=63-I'Z[	
^>-F)=4)56'KM;>PI'?E)9'3,)4-,)56')9'4E-'=F-,=*-'5:'4E-'=0958+4-'-,,5,'F=8+-',-*=,18-99'5:'QE-4E-,'4E-'-,,5,'Q=9'+61-,'-94)7=4-1'5,'5F-,'-94)7=4-1'RS_VI'Z[	
^AC^
`]'KM1;aOPI'M1;aO')9'4E-'7)118-'F=8+-'5:'=8'4E-'2-,3-64=*-'-,,5,9')6'='1=4='9-4'QE-6'4E-'=0958+4-'F=8+-9'5:'4E-'-,,5,9'K6-*=4)F-'9)*69'=,-')*65,-1P'=,-'5,1-,-1'0/'9)b-I'?E)9'3,)4-,)56')9'=22,52,)=4-'45'3572=,-'751-89')6'6+7-,5+9'9-,)-9'=61':5,'9-8-34)56'=756*':5,-3=94)6*'7-4E519')6'4-,7'5:',-8)=0)8)4/G'35694,+34'F=8)1)4/G'2,54-34)56'=*=)694'5+48)6-,G'=61',-8=4)569E)2'45'1-3)9)56'RSUVI'cdefghijklmghn?E-'(5,-o'7=,H-4')9'56-'5:'4E-'7594')64-,-94)6*'5:'=8':)6=63)=8'7=,H-49'=61':5,-3=94)6*'5:')4'4E-7'E=9'0-357-'='3E=8-6*-':5,'7=6/'/-=,9I'?E-,-')9'='F-,/'E)*E')64-,-94'=756*',-9-=,3E-,'45'2,-1)34'(5,-o'0/'+9)6*'7+84)28-'4-3E6)p+-9I'?E)9'94+1/'=4-724'45'1-F-852'='E/0,)1'751-8'0=9-1'56'-o2-,)7-64'0/'+9)6*';<<'=61'>?':5,'-o3E=6*-',=4-':5,-3=94)6*'=61'45')6F-94)*=4-'4E-'2,-1)34)56'2-,:5,7=63-'5:'4E-'751-89')6'4-,7'5:'4E-':-=9)0)8)4/G'-::-34)F-6-99G'=61'2,-1)34)56'=33+,=3/I'?5'=3E)-F-'4E-'50q-34)F-G'4E)9'94+1/'2,5259-9'='E/0,)1'751-8'0/'3570)6)6*'4Q5'7=3E)6-'8-=,6)6*'4-3E6)p+-I'?E-/'=,-'=,4):)3)=8'6-+,=8'6-4Q5,H'=61'1-3)9)56'4,--'r&Is'45'2,-1)34'-o3E=6*-',=4-'4,-619I'?E-'E)945,)3=8'1=4='5:'(5,-o'Q)8'0-'2,-W2,53-99-1')645'4-3E6)3=8')61)3=45,9'4,=1)6*'9)*6=8'QE)3E',-:8-349'4E-'7=,H-4'0-E=F)5,'9)63-'6-+,=8'6-4Q5,H9'E=F-'4E-'=0)8)4/'45',-2,-9-64'054E'8)6-=,'=61'656W8)6-=,',-8=4)569E)29'=61'4E-'=0)8)4/'45'8-=,6'1),-348/'4E-',-8=4)569E)29'5:'4E-')62+4'1=4='4E=4'=,-'751-8-1I'(5,'3570)6=4)56'7-4E51585*/G'=:4-,'2,-W2,53-99)6*',=Q'1=4='0/'+9)6*'4-3E6)3=8')61)3=45,9G'4E-'5+42+49'5:':)84-,)6*'7-3E=6)97'=,-':-1')645'>?I'>?'Q)8'0-'=6')62+4'9-8-34)56':5,'4E-'=22,52,)=4-')62+4'F=,)=08-'5:'6-+,=8'6-4Q5,H9'=61'568/'4E-')61)3=45,9'QE)3E'3564=)6'=6/',-8-F=64')6:5,7=4)56'Q)8'0-'9-8-34-1'0/'>?I'?E)9'94+1/'+9-9'r&Is'=8*5,)4E7'45'0+)81'>?'9)63-'4E)9'=8*5,)4E7'E=9'0--6'Q)1-8/'+9-1'=61')4'3=6'E=618-'7)99)6*'=4,)0+4-'F=8+-G'*-6-,=4-',+8-9'4E=4'-=9)8/')64-,2,-4-1'=61'4E-':=94-94'=756*'54E-,'=8*5,)4E79I'?E-'6-+,=8'6-4Q5,H')9'0+)84'0/'+9)6*'t-F-60-,*WM=,paOI'?E-9-'-,,5,'7-=9+,-9'=,-'3E59-6'9)63-'4E-/'3=6'*)F-'='9-8-34)56'5:'4E-'7594'=33+,=4-'751-8'=756*'4E-'54E-,':5,-3=94)6*'751-89I'u6'=11)4)56G'4E)9'94+1/'=895')61)F)1+=8/'35694,+349';<<'751-8'=61'>?'751-8':5,'-o3E=6*-',=4-'2,-1)34)56I';8'751-89'=,-'35694,+34-1'45'0-'3572=,-1'45'-=3E'54E-,')6'5,1-,'45'-F=8+=4-'4E-),'2,-1)34)F-'2-,:5,7=63-'=61'45'*-4'4E-'0-94'751-8I'?E)9'94+1/'1-F-8529'4E-'E/0,)1'2,-1)34)56'751-89'0/'+9)6*'4E-'0-4-,'2=,=7-4-,9'=61'=,3E)4-34+,-9'5:'9-F-,=8',-8=4-1'Q5,H9'9+3E'=9':)84-,)6*'7-3E=6)97G'6+70-,'5:'E)11-6'8=/-,9G'6+70-,'5:'E)11-6'6-+,569G'4,=)6)6*'=8*5,)4E7G'=61'-,,5,'7-=9+,-7-64I'?E)9')9'156-'Q)4E'4E-'=99+724)56'4E=4'):'9/94-79'=,-'35694,+34-1'0/'+9)6*'4E-'0-4-,'2=,=7-4-,9G'4E-'5+42+4'5:'4E-'9/94-79'Q)8'0-'0-4-,'455I'J=9-1'
 	


	

	
	


	  !"#$`)1>5<-1*4'(='J(.1->1:52'N5)*.7^42'VXX[?'%?I a?'K,(',)3'S?J?'_,)2'O'7,-5'-*.34'()'.-1)8')5.<,:')5*9(<^-'*('05<=(</'*57+)17,:'=(<57,-*1)8'(='=(<562'R5.<(7(/0.*1)8'%['WVXXXY'bcZcd?'[?I \?e?'f)82'K?'J12'g?ZP?'M,)82',)3'_?e?'J552'](<57,-*'=(<56'91*+'ORR'.-1)8'=.)3,/5)*,:'3,*,2'h)*5<),*1(),:'S()=5<5)75'()'h)=(</,*1()'\,),85/5)*2'h))(>,*1()'\,),85/5)*',)3'h)3.-*<1,:'f)81)55<1)8'i(:?'H'WVXXdY'VbcZVdV?'&?I e?\?'f:Zj,^<4',)3'M?O?'O9,32'],-*'=(<57,-*1)8'(='-*(7^'/,<^5*'0<175-';4'.-1)8')59'+18+'-0553'*1/5'35:,4')5.<,:')5*9(<^-2'h)*5<),*1(),:'a(.<),:'(='S(/0.*5<',)3'h)=(</,*1()'f)81)55<1)8'[kV'WVXHXY?'l?I g?'m+,)8',)3'\?K?'e.2'R5.<,:')5*9(<^'=(<57,-*1)8'(='*+5'j<1*1-+'n(.)3o`L'p(:,<'567+,)85'<,*52'h)*?'a?'\8/*'L71?'i(:?'Vl'R(?'['WHccdY'[c&Z&Xl?'b?I O?'N,4,:2'O')5.<,:')5*9(<^-'=1:*5<1)8'/57+,)1-/'=(<'=(<518)'567+,)85'*<,31)8'-18),:-2'hfff'h)*5<),*1(),:'S()=5<5)75'()'h)*5:185)*'S(/0.*1)8',)3'h)*5:185)*'L4-*5/-'WVXHXY'H&cZHlb?'d?I S?Z]?'_-,1',)3'L?Zn?'M,)82'L*(7^'0<175'=(<57,-*1)8';4'+4;<13'/,7+1)5':5,<)1)8'*57+)1q.5-2'n<(75531)8-'(='*+5'h)*5<),*1(),:'\.:*1S()=5<5)75'(='f)81)55<-',)3'S(/0.*5<'L715)*1-*-'i(:?'H'WVXXcY?'c?I R?'\5<+2'i?n?'L,65),',)3'N?Q?'n,<3,-,)12'O'7(/0,<1-()';5*955)'+4;<13',00<(,7+5-'(='O))',)3'O<1/,'=(<'h)31,)'-*(7^'*<5)3'=(<57,-*1)82'j.-1)5--'h)*5:185)75'a(.<),:'i(:?'%'R(?'V'WVXHXY?'HX?Ie?'h)75',)3'_?j?'_<,=,:1-2'O'+4;<13'/(35:'=(<'567+,)85'<,*5'0<5317*1()2'p571-1()'L.00(<*'L4-*5/-'[V'WVXXlY'HX&[ZHXlV?'HH?IQ?_?]?'O+ZN1)8',)3'e?S?L?'Q.8+((0.*+2'O'+4;<13')5.<,:')5*9(<^Z3571-1()'*<55Z;,-53'/5*+(3'=(<'*<,)-15)*'-*,;1:1*4',--5--/5)*2'hfff'O=<17()'S()=5<5)75'l*+'i(:?'V'WVXXVY'c[bZc&V?'HV?IP?'n,)7+,:2'O?'P,),*<,2'K?n?'N(-*,2',)3'p?'n,)7+,:2'j5+,>1(<',),:4-1-'(='/.:*1:,45<'05<750*<()-'91*+'/.:*10:5'+1335)')5.<()-',)3'+1335)':,45<-2'h)*5<),*1(),:'a(.<),:'(='S(/0.*5<'_+5(<4',)3'f)81)55<1)8'i(:?'%'R(?'V'WVXHHY?'H%?IQ?'\,r+12'P?'n,)3,2',)3'P?'L,+((2'f=1715)*'0<5317*1()'(='567+,)85'<,*5-'91*+':(9'7(/0:561*4',<*1=171,:')5.<,:')5*9(<^'/(35:-2'f605<*'L4-*5/-'91*+'O00:17,*1()'%l'WVXXcY'HdHZHdc?'H[?IJ?'K.2'N?N?'J,12',)3'L?'M,)82'\.:*1-*,85'Qj]')5.<,:')5*9(<^'5)-5/;:5':5,<)1)8'=(<'567+,)85'<,*5'=(<57,-*1)82'R5.<(7(/0.*1)8'bH'WVXXdY'%Vc&Z%%XV?'H&?IP?'a1,2'K?'S+5)2',)3'g?'M.2'O'\fn',)3'hn';,-53'=:561;:5')5.<,:'*<55'/(35:'=(<'567+,)85'<,*5'=(<57,-*1)82'](.<*+'h)*5<),*1(),:'S()=5<5)75'()'R,*.<,:'S(/0.*,*1()'i(:?'&'WVXXdY'VccZ%X%?'Hl?Ie?'R1',)3'e?'K1)2'f67+,)85'<,*5'0<5317*1()'.-1)8'+4;<13')5.<,:')5*9(<^-',)3'*<,31)8'1)317,*(<-2'R5.<(7(/0.*1)8'bV'WVXXcY'VdH&ZVdV%?'Hb?IK?'S+5)2'J?'n5)82',)3'O?'O;<,+,/2'f67+,)85'<,*5'=(<57,-*1)8'.-1)8'=:561;:5')5.<,:'*<55-2'J57*.<5'R(*5-'1)'S(/0.*5<'L715)75'i(:?'%cb%'WVXXlY'&HdZ&V%?'Hd?I]?'m+,12'g?'M5)2'm?'K,)82',)3'K?'L()82'e4;<13'=(<57,-*1)8'/(35:'<5-5,<7+'()'-*(7^'3,*,'/1)1)82'[*+'h)*5<),*1(),:'S()=5<5)75'()'R59'_<5)3-'1)'h)=(</,*1()'L715)75',)3'L5<>175'L715)75'WVXHXY'l%XZl%%?'Hc?IJ?a?O?'Q(3<18.5-2'n?L?P?'35'\,*(-'R5*(2',)3'_?O?f?']5<51<,2'O'0<1/5'-*50'1)'*+5'*1/5'-5<15-'=(<57,-*1)8'91*+'+4;<13'/5*+(3-k'*+5'=1*)5--'=.)7*1()'7+(1752'h)*5<),*1(),:'a(1)*'S()=5<5)75'()'R5.<,:'R5*9(<^-'WVXXcY'VbX%ZVbHX?'VX?IJ?a?'_,-+/,)2'U.*Z(=Z-,/0:5'*5-*-'(='=(<57,-*1)8',77.<,74k',),:4-1-',)3'<5>1592'h)*5<),*1(),:'a(.<),:'(='](<57,-*1)8'i(:?'Hl'R(?'['WVXXXY'[%bZ[&X?'VH?I\?n?'S:5/5)*-',)3'p?]?'e5)3<42'U)'*+5':1/1*,*1()-'(='7(/0,<1)8'/5,)'-q.,<5'=(<57,-*'5<(<-2'a(.<),:'(='](<57,-*1)8'i(:?'HV'R(?'d'WHcc%Y'lHbZl%b?'VV?IS?Z]?'_-,12',)3'K?Za?'S+1(.2'f,<)1)8'/,),85/5)*'0<5317*1()k'O'01:(*'-*.34'(='7(/;1)1)8')5.<,:')5*9(<^-',)3'3571-1()'*<55-2'f605<*'L4-*5/-'91*+'O00:17,*1()'%l'WVXXcY'bHd%ZbHcH?'V%?IJ?'O),-*,-,^1-',)3'R?'\(<*2'f67+,)85'<,*5'=(<57,-*1)8'.-1)8','7(/;1)53'0,<,/5*<17',)3')()0,<,/5*<17'-5:=Z(<8,)1s1)8'/(35:1)8',00<(,7+2'f605<*'L4-*5/-'91*+'O00:17,*1()'%l'WVXXcY'HVXXHZHVXHH?'V[?IK?'J5.2'S?Zn?'J552',)3'K?Zm?'a(.2'O'31-*,)75Z;,-53'=.ss4'*1/5'-5<15-'/(35:'=(<'567+,)85'<,*5'=(<57,-*1)82'f605<*'L4-*5/-'91*+'O00:17,*1()'%l'WVXXcY'dHXbZdHH[?'V&?IK?Zg?'m+,)8',)3't?'M,)2'L*,*1-*17,:'=.ss4'1)*5<>,:')5.<,:')5*9(<^-'=(<'7.<5)74'567+,)85'<,*5'*1/5'-5<15-'0<5317*1()2'O00:153'L(=*'S(/0.*1)8'b'WVXXbY'HH[cZHH&l?'Vl?IL?ZS?'e.,)82'n?Za?'S+.,)82'S?Z]?'M.2',)3'e?Za?'J,12'S+,(-';,-53'-.00(<*'>57*(<'<58<5--1()-'=(<'567+,)85'<,*5'=(<57,-*1)82'f605<*'L4-*5/-'91*+'O00:17,*1()'%b'WVXHXY'd&cXZd&cd?'Vb?I_?M?'P5)*<42'j?\?'M1:1,/(9-^12',)3'J?Q?'M5,*+5<=(<32'O'7(/0,<1-()'(='*<,31*1(),:'=(<57,-*1)8'*57+)1q.5-',)3')5.<,:')5*9(<^-2'h)*5:185)*'f)81)55<1)8'L4-*5/-'_+<(.8+'O<*1=171,:'R5.<,:'R5*9(<^-'i(:?'&'WHcc&Y'bl&ZbbX?'Vd?I\?'N+,-+512'L?Q?'e5r,s12',)3'\?'j1r,<12'O')59'+4;<13',<*1=171,:')5.<,:')5*9(<^-',)3'=.ss4'<58<5--1()'/(35:'=(<'*1/5'-5<15-'=(<57,-*1)82'].ss4'L5*-',)3'L4-*5/-'H&c'WVXXdY'blcZbdl?'Vc?Ia?L?'O/-*<()8',)3']?'S(:(042'f<(<'/5,-.<5-'=(<'85)5<,:1s1)8',;(.*'=(<57,-*1)8'/5*+(3-k'f/01<17,:'7(/0,<1-()2'h)*5<),*1(),:'a(.<),:'(='](<57,-*1)8'd'WHccVY'lVZdX?'%X?IL?'_+(/,--54',)3'O?']1(<3,:1-(2'O'+4;<13'-,:5-'=(<57,-*1)8'-4-*5/';,-53'()'7:.-*5<1)8',)3'3571-1()'*<55-2'p571-1()'L.00(<*'L4-*5/-'[V'WVXXlY'[XdZ[VH?'%H?If?'P.<5-5)2'P?'N,4,^.*:.2',)3'_?`?'p,1/2'`-1)8',<*1=171,:')5.<,:')5*9(<^'/(35:-'1)'-*(7^'/,<^5*'1)356'0<5317*1()2'f605<*'L4-*5/-'91*+'O00:17,*1()-'%d'WVXHHY'HX%dcZHX%cb?'%V?IN?'N10:12'\?L?'\.+,//,32'L+?\?'M,)'\,-<,2'R?'m,/+,<12'N?'J1,-2',)3'p?O?'O9,)8'\,*2'n5<=(</,)75'(='J5>5);5<8Z\,<q.,<3*';,7^0<(0,8,*1()'=(<'=.:'<5=5<5)75'+4;<13'1/,85'q.,:1*4'/5*<17-2'h)*5<),*1(),:'\.:*1S()=5<5)75'(='f)81)55<-',)3'S(/0.*5<'L715)*1-*-'i(:?'H'WVXHVY?'%%?I\?_?'e,8,)',)3'\?j?'\5)+,r2'_<,1)1)8'=553=(<9,<3')5*9(<^-'91*+'*+5'\,<q.,<3*',:8(<1*+/2'hfff'_<,)-,7*1()-'()'R5.<,:'R5*9(<^-'i(:?'&'WHcc[Y'cdcZcc%?'%[?I_?ZL?'S+,)82'O'S(/0,<,*1>5'-*.34'(=',<*1=171,:')5.<,:')5*9(<^-2',)3'3571-1()'*<55-'=(<'3181*,:'8,/5'-*(7^'0<175'0<5317*1()2'f605<*'L4-*5/-'91*+'O00:17,*1()-'%d'WVXHHY'H[d[lZH[d&H?'%&?IL?'N./,<2'R5.<,:')5*9(<^-k'O'7:,--<((/',00<(,7+2'\7P<,9'e1:2'L1)8,0(<52'VXX&?'%l?IJ?'Q(^,7+',)3'U?'\,1/()2'p,*,'/1)1)8'91*+'3571-1()'*<55-k'_+5(<4',)3',00:17,*1()-2'M(<:3'L715)*1=17'n.;:1-+1)82'L1)8,0(<52'VXXd?'%b?I\?'L1)8+2'n?N?'M,3+9,2',)3'L?'N,.<2'n<5317*1)8'0<(*51)'=.)7*1()'.-1)8'3571-1()'*<55-2'M(<:3'O7,35/4'(='L715)752'f)81)55<1)8',)3'_57+)(:(84'%c'WVXXdY?'%d?I\?'J,-*',)3'U?'\,1/()2'O'7(/0,7*',)3',77.<,*5'/(35:'=(<'7:,--1=17,*1()2'hfff'_<,)-,7*1()-'()'N)(9:5385',)3'p,*,'f)81)55<1)8'i(:?'Hl'WVXX[Y'VX%ZVH&?'%c?I+*0ko999?+5,*()<5-5,<7+?7(/o91^1oJ5>5);5<8u\,<q.,<3*uO:8(<1*+/
